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(55)  Fan-plenum  configuration. 

An  impingement  device  (10)  for  preparating  food  pro- 
duct  comprising  an  enclosure  (12)  having  a  conveyor  (18) 
received  therethrough  for  conveying  food  product  through 
the  enclosure  (12).  Positioned  within  the  enclosure  (12)  and 
about  the  conveyor  (18)  portion  therein  are  ducts  (36)  for 
impinging  gas  against  the  food  product,  a  plenum  (48) 
connected  to  the  ducts  (36)  for  supplying  gas  to  the  ducts 
(36),  and  an  impeller  assembly  (44)  for  recirculating  the  gas 
within  the  enclosure  (12).  A  heating  source  (40)  or  cooling 
source  (340)  is  provided  within  a  chamber  (14)  on  the 
opposite  side  of  the  plenum  (48)  from  the  ducts  and  controls 
(26)  are  provided  for  regulating  the  temperature  of  the  heat 
or  cooling  source.  The  plenum  (48)  is  spaced  inwardly  from 
the  walls  of  the  enclosure  (12)  to  provide  return  flow  around 
the  plenum. 



D i s c l o s e d   i s   i m p i n g e m e n t   f o o d   h e a t   and  c o o l i n g   d e v i -  

c e s   and  f a n - p l e n u m   a i r   f l o w   c o n f i g u r a t i o n s   t h e r e f o r .  

This  a p p l i c a t i o n   is  r e l a t e d   to  European  P a t e n t   A p p l i c a t i o n  
No.  f i l e d   naming  Michael  C.  Henke ,  
Gordon  D.  Be l l ,   Don  P.  Smith  and  V i r g i l   L.  Archer   as  the  i n v e n t o r s  
and  e n t i t l e d   "Impingement  O v e n "  

In  i m p i n g e m e n t   h e a t i n g   and  c o o l i n g   d e v i c e s   f o r  

p r o c e s s i n g   f o o d s   a  j e t   of   e i t h e r   h e a t e d   or   c o o l e d   g a s  

i m p i n g e s   upon   t he   s u r f a c e   of   t h e   f o o d   to  s w e e p   away  t h e  

b o u n d a r y   l a y e r   and  i n c r e a s e   t h e   r a t e   of   h e a t   t r a n s f e r  

b e t w e e n   t h e   gas   and  t he   f o o d   p r o d u c t .   C o o k i n g   a n d  

c o o l i n g   d e v i c e s   of   t h i s   t y p e   h a v e   p r o v e n   q u i t e   s a t i s -  

f a c t o r y   and  have   b e e n   c o m b i n e d   w i t h   o t h e r   t y p e s   o f  

c o o k i n g   a p p a r a t u s   s u c h   as  m i c r o w a v e s   to  p r o d u c e   u n i q u e  

c o m b i n a t i o n s   of  c o o k i n g   d e v i c e s .   E x e m p l a r y   p r i o r   a r t  

i m p i n g e m e n t   d e v i c e s   a r e   f o u n d   in  p r i o r   a r t   U n i t e d   S t a t e s  

P a t e n t s   N o s . 3 , 8 8 4 , 2 1 3   and  4 , 1 5 4 , 8 6 1 .  

In  i m p i n g e m e n t   d e v i c e s   u s e d   to  p r o c e s s   f o o d s ,  

t h e   c o n t r o l   of   t he   f l o w   of  t he   g a s e s   p r e s e n t s   p r o b l e m s  

w h i c h   a r e   n o t   f o u n d   in   any  o t h e r   t y p e   of   h e a t i n g   o r c o o l i n g  

device.  It  is  apparent  that  the  volume  and  velocity  of  the  gases  contacting  the  food 

being processed  d e t e r m i n e   t he   c o o k i n g   or  c o o l i n g   r a t e .   I t  

i s   t h e r e f o r e   c r i t i c a l   to   a s s u r e   t h a t   t he   g a s   f l o w   i s  

w i t h i n   t h e   s p e c i f i c a t i o n s   n e c e s s a r y   to  p r o p e r l y   c o o k  

or   c o o l   t he   f o o d   to  i n s u r e   t h a t   t he   f o o d   p r o d u c t   i s  

e i t h e r   c o m p l e t e l y   c o o k e d   or  c o o l e d   as  t he   c a s e   may  b e .  

In  a d d i t i o n   to  t h e   p r o b l e m s   of   c o n t r o l l i n g   t h e   r a t e   a n d  

v o l u m e   of  t he   f l o w   of  t he   i m p i n g i n g   g a s e s   in   d e v i c e s  

of  t h i s   t y p e ,   o t h e r   u n i q u e   p r o b l e m s   a r e   p r e s e n t   r e l a t i n g  

to  t h e   f l o w   of  t h e s e   g a s e s   w h i c h   a r e   n o t   p r e s e n t   in  a n y  

o t h e r   t y p e   of  h e a t i n g   or   c o o l i n g   d e v i c e .   T h e s e   p r o b l e m s  

r e l a t e   to  t he   d i s t r i b u t i o n   of   t he   h e a t i n g   or   c o o l i n g  

g a s  j e t s   a c r o s s   t h e   p r o d u c t   to  i n s u r e   t h a t   u n i f o r m .  

c o o k i n g   or  c o o l i n g   o c c u r s   t h r o u g h o u t   t he   e n t i r e   p r o d u c t .  

The  c r i t i c a l   r e q u i r e m e n t   of  f o o d   p r o c e s s i n g   i m p i n g e m e n t  

d e v i c e s   r e q u i r e s   t h a t   t he   v a r i o u s   j e t s   c o n t a c t i n g   a  



f o o d   p r o d u c t   a t   a  g i v e n   t i m e   o p e r a t e   in   a  f i x e d   r e l a t i o n -  

s h i p   to  e a c h   o t h e r   e v e n   t h o u g h   v a r i a t i o n s   in  t h e   s u p p l y  

f l o w   r a t e   o c c u r .   In  a d d i t i o n ,   i t   ha s   b e e n   f o u n d   t h a t  

the   r e t u r n   f l o w   p a t h   of  t he   g a s e s   f rom  t h e   i m p i n g e m e n t  

j e t s   a f f e c t s   t h e   p e r f o r m a n c e   of  t he   o v e n .   In  t h e   p a s t ,  

i t   was  b e l i e v e d   t h a t   t he   mos t   e f f i c i e n t   c o n f i g u r a t i o n  

f o r   r e m o v i n g   d i s c h a r g e d   i m p i n g e m e n t   g a s e s   was  to   d r a f t  

t he   g a s e s   in  a  d i r e c t i o n   t r a n s v e r s e   to  t h e   d i r e c t i o n  

of   t he   f l o w   of  t h e   g a s e s   in  i m p i n g e m e n t   j e t s ,   a t   l e a s t ,  

in  the   a r e a   of  t h e   f o o d   p r o d u c t .   T h u s ,   i m p i n g e m e n t  

g a s e s   w o u l d   f l o w   f r o m   t he   n o z z l e   and  i m p i n g e   u p o n   t h e  

p r o d u c t   and  a f t e r   c o n t a c t i n g   the   p r o d u c t   w o u l d   m o v e  

a c r o s s   t he   p r o d u c t   in  a  d i r e c t i o n   t r a n s v e r s e   t h e   d i r e c t i o n  

of   f l o w   of  the   i m p i n g e m e n t   j e t s .   A l t h o u g h   t h i s   c o n f i g u -  

r a t i o n   p e r f o r m e d   s a t i s f a c t o r i l y   i t   was  f ound ,   c o n -  

t r a r y   to  wha t   w o u l d   be  e x p e c t e d , t h a t   t he   e f f i c i e n c y  

and  p e r f o r m a n c e   of   t he   s y s t e m   c o u l d   be  i m p r o v e d   b y  

d i s c h a r g i n g   the   i m p i n g e m e n t   g a s e s   in  a  d i r e c t i o n   r e v e r s e  

of   t he   d i r e c t i o n   o f   t he   i m p i n g e m e n t   j e t s .   T h u s ,   i t  

was  f o u n d   by  r e m o v i n g   as  much  as  p o s s i b l e   of  t h e   t r a n s -  

v e r s e   d r a f t   of  t h e   i m p i n g e m e n t   g a s e s   and  by  c a u s i n g   a  

d i s c h a r g e   in  a  d i r e c t i o n   o p p o s i t e   to  t he   d i r e c t i o n   o f  

t he   f l o w   of  the   i m p i n g e m e n t   j e t s   t h a t   s u r p r i s i n g   i m p r o v e -  

ment   in  the   o p e r a t i n g   c h a r a c t e r i s t i c s   o c c u r r e d .   I t  

i s   b e l i e v e d   t h a t   t h i s   i m p r o v e d   c o n f i g u r a t i o n   r e d u c e d  

t u r b u l e n c e   and  i n c r e a s e d   t he   u n i f o r m i t y   o f   h e a t i n g   o r  

c o o l i n g   t h r o u g h o u t   t h e   d e v i c e .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  i m p r o v e d   g a s  

f l o w   j e t   t y p e   i m p i n g e m e n t   f o o d   p r o c e s s i n g   d e v i c e .   T h e  

i n v e n t i o n   has   a p p l i c a t i o n   in  b o t h   an  i m p i n g e m e n t   h e a t i n g  

d e v i c e   such   as  o v e n s   and  an  i m p i n g e m e n t   c o o l i n g   d e v i c e  

s u c h   as  c r y o f r e e z i n g   u n i t s .   The  i n v e n t i o n   a l s o   h a s  

a p p l i c a t i o n   in  an  i m p i n g e m e n t   d e v i c e   c o m b i n e d   w i t h  

o t h e r   t y p e s   of  p r o c e s s i n g   a p p a r a t u s   s u c h   as  m i c r o w a v e ,  

c o n v e c t i o n   and  r a d i a n t   o v e n s .   One  a s p e c t   of  t h e   i n v e n t i o n  

d e s c r i b e s  a   f a n - p l e n u m   c o n f i g u r a t i o n   w h i c h   p r o d u c e s  

an  i m p r o v e d   d i s t r i b u t i o n   and  s u p p l y   of   g a s e s   to  t h e  

n o z z l e s   f o r m i n g   t h e   i m p i n g e m e n t   j e t s   and  t h u s   i m p r o v i n g  



t h e   p e r f o r m a n c e   of   t he   d e v i c e .  

In  a n o t h e r   a s p e c t   of  t he   i n v e n t i o n ,   t h e   r e t u r n  

f l o w   p a t h   i s   p r o v i d e d   f o r   t he   i m p i n g e m e n t   g a s e s .   T h i s  

p a t h   a l l o w s   the   g a s e s   to  move  in  a  d i r e c t i o n   o p p o s i t e  
to  t h e   f l o w   in  t he   i m p i n g e m e n t   j e t s   and  away  f r o m   t h e  

f o o d   p r o d u c t .   T h e s e   and  o t h e r   a s p e c t s   of   t h e   p r e s e n t  

i n v e n t i o n   w i l l   become   b e t t e r   u n d e r s t o o d   by  c o n s i d e r i n g  
t he   d r a w i n g s   and  d e t a i l e d   d e s c r i p t i o n   c o n t a i n e d   in   t h i s  

a p p l i c a t i o n .  

The  f o l l o w i n g   d r a w i n g s   a re   i n c l u d e d   to   i l l u s t r a t e  

t h e   v a r i o u s   a s p e c t s   of   t he   p r e s e n t   i n v e n t i o n :  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   of  a  c o m m e r c i a l  

i m p i n g e m e n t   oven   i n c o r p o r a t i n g   the   p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  i s   a  p l a n   v i ew   p a r t l y   in   s e c t i o n   o f   t h e  

oven   i l l u s t r a t e d   in   F i g u r e   1 ;  

F i g u r e   3  i s   a  s e c t i o n   t a k e n   on  l i n e   3 - 3   of   F i g u r e  

2  l o o k i n g   in   t he   d i r e c t i o n   of  the   a r r o w s ;  

F i g u r e   4  i s   a  s e c t i o n   t a k e n   a l o n g   l i n e   4 - 4   l o o k i n g  

in  t h e   d i r e c t i o n   of  t he   a r r o w s ;  

F i g u r e   5  i s  a   p a r t i a l   s e c t i o n a l   v i e w   t a k e n   a l o n g  

l i n e   5 -5   of  F i g u r e   4  and  l o o k i n g   in  t he   d i r e c t i o n   o f  

t he   a r r o w s ;  

F i g u r e   6  i s   a  v i e w   s i m i l a r   to  F i g u r e   4  s h o w i n g   a n  

a l t e r n a t e   c o n f i g u r a t i o n   of  t he   f a n - p l e n u m   a r r a n g e m e n t ;  

F i g u r e   7  i s   a  p e r s p e c t i v e   v i e w   of   t h e   f a n   i l l u s t r a t e d  

in  F i g u r e s   6  and  8 ;  

F i g u r e   8  i s   a  v i e w   s i m i l a r   to  F i g u r e   6  s h o w i n g  

a l t e r n a t e   c o n f i g u r a t i o n   of  the   f a n - p l e n u m   a r r a n g e m e n t ;  

F i g u r e   9  i s   a  f r o n t   e l e v a t i o n   of  a  c o o l i n g   i m p i n g e -  

ment   d e v i c e   of   t he   p r e s e n t   i n v e n t i o n ;  

F i g u r e   10  i s   a  h o r i z o n t a l   s e c t i o n   of   t h e   d e v i c e  

t a k e n   on  l i n e   1 0 - 1 0   of   F i g u r e   9  l o o k i n g   in   t h e   d i r e c t i o n  

of  t he   a r r o w s ;   a n d  

F i g u r e   11  i s   a  v e r t i c a l   s e c t i o n a l   of   t h e   d e v i c e  

t a k e n   on  l i n e   1 1 - 1 1   of  F i g u r e   9  l o o k i n g   in   t h e   d i r e c t i o n  

of  t he   a r r o w s .  



The  d r a w i n g s   and  the   a c c o m p a n y i n g   d e s c r i p t i o n  

when  c o n s i d e r e d   t o g e t h e r   and  r e a d   f a i r l y   p r o v i d e   a  

s u f f i c i e n t   d e s c r i p t i o n   f o r   a  p e r s o n   of  o r d i n a r y   s k i l l  

in  t he   a r t   to   make  and  use   the   p r e s e n t   i n v e n t i o n .  

R e f e r r i n g   now  to  t he   d r a w i n g s   w h e r e i n   l i k e   r e f e r e n c e  

c h a r a c t e r s   a r e   u s e d   t h r o u g h o u t   t he   v a r i o u s   v i e w s   t o  

i n d i c a t e   l i k e   or   c o r r e s p o n d i n g   p a r t s ,   t h e r e   i s   s h o w n  

i n   F i g u r e s   1 -5   an  i m p i n g e m e n t   d e v i c e   f o r   f o o d   p r o d u c t s .  

For   p u r p o s e s   of   d e s c r i p t i o n ,   the   d e v i c e   i s   d e s i g n a t e d  

by  r e f e r e n c e   n u m e r a l   10.  The  e m b o d i m e n t   i l l u s t r a t e d  

in  F i g u r e s   1 -5   i s   a  c o m m e r c i a l   t y p e   and  u t i l i z e s   a n  

e n d l e s s   c o n v e y o r   to  move  f o o d   p r o d u c t s   t h e r e t h r o u g h .  

The  d e v i c e   c o n t a i n s   a  p l u r a l i t y   of  u p p e r   and  l o w e r  

i m p i n g e m e n t   j e t s   d i r e c t e d   t o w a r d   the   top   and  t h e   b o t t o m  

of  t he   f o o d   p r o d u c t   as  i t   moves   t h r o u g h   t he   o v e n .  

P r e f e r a b l y ,   t h e   c o n v e y o r   i s   of  a  c h a i n   mesh  m a t e r i a l  

to  a l l o w   i m p i n g e m e n t   j e t s   to  p a s s   t h e r e t h r o u g h .   T h e  

p r e s e n t   i n v e n t i o n   i s   i l l u s t r a t e d   as  a  c o m m e r c i a l   o v e n  

b u t   a l s o   h a s   a p p l i c a t i o n   to  o t h e r   t y p e s   of  o v e n s   a n d  

in  f o o d   c o o l i n g   d e v i c e s .   The  d e s c r i p t i o n   of  t he   p r e s e n t  

i n v e n t i o n   w i t h   r e g a r d   to  t he   p a r t i c u l a r   t y p e   of   o v e n s  

i l l u s t r a t e d   in  the   F i g u r e s   i s   by  way  of   e x a m p l e   a n d  

i s   n o t   i n t e n d e d   by  i m p l i c a t i o n   to  l i m i t   the   i n v e n t i o n  

to  use   in  t h i s   p a r t i c u l a r   t y p e   of  o v e n .   I t   s h o u l d   b e  

a p p r e c i a t e d   t h a t   t he   p r e s e n t   i n v e n t i o n ,   f o r   e x a m p l e ,  

has   a p p l i c a t i o n   to  s m a l l e r   o v e n s   such   as  t h o s e   u s e d  

in  t he   home  w h e r e i n   an  e n d l e s s   c o n v e y o r   d o e s   n o t   e x t e n d  

t h r o u g h   t h e   o v e n .  

In  t h e   e m b o d i m e n t   of   F i g u r e s   1 - 5 ,   the   d e v i c e   1 0  

c o m p r i s e s   an  i n s u l a t e d   e n c l o s u r e   12.  E n c l o s u r e   12  c a n  

be  c o n s t r u c t e d   in  any  s u i t a b l e   m a n n e r   w e l l   known  i n  

the   f o o d   p r o c e s s i n g   i n d u s t r y   to  p r o d u c e   an  e n c l o s u r e  

w h i c h   f o r m s   an  i n s u l a t e d   c h a m b e r .   E n c l o s u r e   12  i s  

an  e l o g n a t e d   s t r u c t u r e   w i t h   o p e n i n g s   16  in  t he   e n d s  

t h e r e o f .   An  e n d l e s s   c o n v e y o r   18  e x t e n d s   t h r o u g h   t h e s e  

o p e n i n g s   16.  The  c o n v e y o r   18  is   c o n v e n t i o n a l l y   s u p p o r t e d  

and  d r i v e n   by  a  m o t o r   ( n o t   shown)  such   t h a t   t he   f o o d  

s u p p o r t i n g   s u r f a c e   20  of  the   c o n v e y o r   i s   moved  in  t h e  



d i r e c t i o n   of   a r r o w   22.   In  o p e r a t i o n ,   f o o d   p r o d u c t s   2 4  

can  be  c o n t i n u o u s l y   moved  t h r o u g h   t h e   e n c l o s u r e   12  

in  the   d i r e c t i o n   of   a r r o w   22.  As  w i l l   be  d e s c r i b e d  

in  more  d e t a i l ,   f o o d   p r o d u c t s   24  a r e   c a r r i e d   by  c o n v e y o r  
18  p a s t   a  p l u r a l i t y   of  i m p i n g e m e n t   j e t s   to   p r o p e r l y  

cook   t h e   f o o d   p r o d u c t s .   A  c o n t r o l   p a n e l   26  i s   p r o v i d e d  

w i t h   c o n t r o l   means   f o r   r e g u l a t i n g   t h e   s p e e d   and  o p e r a t i o n  

of  c o n v e y o r   18  and  t h e   i m p i n g e m e n t   j e t s   w i t h i n   e n c l o s u r e  

1 2 .  

As  can   be  s e e n   in   F i g u r e   3,  t h e   p r o d u c t s   24  a r e  

moved  by  t h e   c o n v e y o r   18  t h r o u g h   t h e   e n c l o s u r e   12  a n d  

p a s s   t h r o u g h   s u c c e s s i v e   i m p i n g e m e n t   a p p a r a t u s   a s s e m b l i e s  

2 8 , 3 0 , 3 2   and  34,   r e s p e c t i v e l y .   Each   of   t h e   i m p i n g e m e n t  

a s s e m b l i e s   has   u p p e r   and  l o w e r   i m p i n g e m e n t   d u c t s   3 6 .  

D u c t s   36  a r e   p o s i t i o n e d   in   c l o s e   p r o x i m i t y   to  t h e   c o n -  

v e y o r   18  and  d e f i n e   a  c o o k i n g   a r e a   or   z o n e   38  b e t w e e n  

t he   u p p e r   and  l o w e r   d u c t s   36.  By  v a r y i n g   the   l o c a t i o n  

and  n u m b e r   of  t h e s e   i m p i n g e m e n t   d u c t s   36  in   e a c h   of   t h e  

c o o k i n g   a r e a s   or  z o n e s   38  the   c o o k i n g   r a t e   can  be  v a r i e d .  

The  b a s i c   c o n s t r u c t i o n   of   e a c h   of  t h e   i m p i n g e m e n t  

a s s e m b l i e s   2 8 - 3 4   i s   s i m i l a r   in   o v e r a l l   c o n s t r u c t i o n  

and  c o n f i g u r a t i o n .   The  i m p i n g e m e n t   a s s e m b l i e s   2 8 - 3 4  

d i f f e r   in   t he   p o s i t i o n   in   s p a c i n g   of   t h e   r e s p e c t i v e  

i m p i n g e m e n t   d u c t s   36 .   In  F i g u r e   4,  i m p i n g e m e n t   a s s e m b l y  

34  i s   shown  in   s e c t i o n .   I t   s h o u l d   be  u n d e r s t o o d ,   o f  

c o u r s e ,   t h a t   t h e   d e s c r i p t i o n   of   i m p i n g e m e n t   a s s e m b l y   3 4  

i s   t y p i c a l   f o r   t h e   o t h e r   i m p i n g e m e n t   a s s e m b l i e s   e x c e p t  

as  n o t e d   h e r e i n .  

I m p i n g e m e n t   a s s e m b l y   34  c o m p r i s e s   t h e   f o l l o w i n g  

b a s i c   e l e m e n t s   w h i c h   c o - o p e r a t e   t o g e t h e r   to  s u p p l y   a n  

even   and  c o n t i n u o u s   s u p p l y   of  h e a t e d   a i r   to  t he   p r o d u c t  

24  as  t h e   p r o d u c t   i s   moved  t h r o u g h   the   c o o k i n g   a r e a  

38  by  c o n v e y o r   18:  a  h e a t e r   a s s e m b l y   40,   a  t a p e r i n g  

s h r o u d   42,   a  d r i v e n   i m p e l l e r   44,  a  c o l l a r   46,  a  p l e n u m  

a s s e m b l y   48,   and  a  p l u r a l i t y   of  t a p e r e d   i m p i n g e m e n t  

d u c t s   36  d e f i n i n g   a  c o o k i n g   a r e a   38  t h e r e b e t w e e n .  

In  o p e r a t i o n ,   t a p e r i n g   s h r o u d   42  c o - o p e r a t e s   w i t h  

c o l l a r   46  to  d i r e c t   r e t u r n   a i r   i n t o   t he   i m p e l l e r   4 4 .  



I m p e l l e r   44  in  t u r n   moves   t he   r e t u r n   a i r   i n t o   t h e   p l e n u m  

a s s e m b l y   48.   P l e n u m   48  a c t s   as  a  m a n i f o l d   to   p r o p e r l y  

d i s t r i b u t e   a i r   i n t o   t he   v a r i o u s   i m p i n g e m e n t   d u c t s   3 6 .  

A i r   in   t h e   i m p i n g e m e n t   d u c t s   e x i t s   t h r o u g h   n o z z l e s   5 9  

and  i s   d i r e c t e d   a g a i n s t   t he   u p p e r   and  l o w e r   s u r f a c e s  

of  t h e   p r o d u c t s   2 4 .  

One  e m b o d i m e n t   of  an  i m p i n g e m e n t   d u c t   36  i s   s h o w n  

in  F i g u r e s   4  and  5.  As  i s   i l l u s t r a t e d ,   t h e   d u c t   3 6  

i s   g r e a t e r   in   c r o s s   s e c t i o n a l   a r e a   a t   t h e   end  36A  a d j a c e n t  

to  t he   p l e n u m   48.   The  c r o s s   s e c t i o n a l   a r e a   of   t h e   d u c t  

36  d e c r e a s e s   a l o n g   t he   l e n g t h   of  the   d u c t   as  t h e   d u c t  

e x t e n d s   away  f rom  t he   end  36A.  T h i s   c o n f i g u r a t i o n  

p r o v i d e s   an  e v e n   p r e s s u r e   d i s t r i b u t i o n   o f   t he   a i r  

a l o n g   t h e   l e n g t h   of  t he   d u c t .   Duct   36  h a s   a  p l u r a l i t y  

of  n o z z l e s   or   p e r f o r a t i o n s   50  w h i c h   a r e   a r r a n g e d   in   t h e  

p a t t e r n   i l l u s t r a t e d   in  F i g u r e   5.  The  gas   s u p p l i e d   t o  

t he   i n t e r i o r   of   t he   d u c t   36  e x i t s   the   p e r f o r a t i o n s   5 0  

and  i s   d i r e c t e d   i n t o   t h e   c o o k i n g   a r e a   38  in   s t r e a m s  

or  j e t s   as  i l l u s t r a t e d   by  a r r o w s   52.  T h e s e   d u c t s   3 6  

can  be  e m b o d i e d   as  shown  and  d e s c r i b e d   in   U n i t e d   S t a t e s  

P a t e n t   4 , 1 5 4 , 8 6 1   and  o p e r a t e   as  d e s c r i b e d   t h e r e i n   t o  

p r o v i d e   a  p l u r a l i t y   of   s p a c e d   d i s c r e t e   s t r e a m s   o f  

gas   or  i m p i n g e m e n t   j e t s   t h a t   c o n t a c t   and  c o o k   t h e  

f o o d .   T h e s e   j e t s   e a c h   c o n t a c t   a  d i s c r e t e   a r e a   o n  

t he   f o o d   p r o d u c t   and  w i l l   n o t   be  s u b s t a n t i a l l y   d i f f u s e d  

p r i o r   to  i m p i n g e m e n t   a g a i n s t   t he   s u r f a c e   o f   t h e   f o o d  

p r o d u c t .  

As  i s   shown  in  F i g u r e   4,  i m p i n g e m e n t   d u c t s   3 6  

a r e   m o u n t e d   on  and  s u p p o r t e d   by  the   p l e n u m   a s s e m b l y   4 8 .  

D e t a i l s   of   t he   c o n f i g u r a t i o n   of   the   p l e n u m   a s s e m b l y  

i s   shown  in  F i g u r e s   2 ,3   and  4.  The  p l e n u m   a s s e m b l y  

i s   c o n s t r u c t e d   f rom  a  s u i t a b l e   s h e e t   of  m a t e r i a l ,   s u c h  

as  s t a i n l e s s   s t e e l ,   w e l d e d ,   r i v e t e d   or  o t h e r w i s e   f a s t e n e d  

t o g e t h e r   to  fo rm  a  p l e n u m   c h a m b e r .   P l e n u m   a s s e m b l y   4 8  

i s   p o s i t i o n e d   to  e x t e n d   a b o v e   and  b e l o w   s a i d   c o n v e y o r   1 8 .  

P l e n u m   a s s e m b l y   48  i s   s p a c e d   i n w a r d l y   f r o m   t he   w a l l s  

of  s a i d   e n c l o s u r e   to  p r o v i d e   a  r e t u r n   f l o w   p a t h   f o r  

a i r   t h r o u g h   s p a c e d   53  and  55  l o c a t e d   r e s p e c t i v e l y  



a b o v e   and  b e l o w   t h e   p l e n u m .   B a c k w a l l   54  t a p e r s   as  s h o w n  

in   F i g u r e   2  to  d i r e c t   a i r   o u t w a r d   to  t h e   i m p i n g e m e n t  

d u c t s   36  p o s i t i o n e d   a c r o s s   t he   w i d t h   of   t h e   p l e n u m .  

The  f r o n t w a l l   56  h a s   a  p l u r a l i t y   of   r e c t a n g u l a r   o p e n i n g s  

58  t h r o u g h   w h i c h   a i r   moves   i n t o   t h e   i m p i n g e m e n t   d u c t s   3 6 .  

In  t he   e m b o d i m e n t   shown  in  F i g u r e s   1 - 5 ,   a  c o l l a r   4 6  

s u r r o u n d s   an  o p e n i n g   60  in   the   b a c k w a l l   54  of   t he   p l e n u m  
48 .   T h i s   c o l l a r   i s   of   a  s i z e   to  c l o s e l y   s u r r o u n d   t h e  

p a t h   of   i m p e l l e r   44  w i t h o u t   i n t e r f e r i n g   w i t h   i t s   m o v e m e n t .  

The  c o l l a r   46  may  be  s h a p e d   to  r e d u c e   t u r b u l e n c e   and  i s  

s m a l l   e n o u g h   to  c o - o p e r a t e   w i t h   t he   i m p e l l e r   44  t o  

i n c r e a s e   t he   e f f i c i e n c y   and  d i s t r i b u t i o n   o f   a i r   i n t o  

t h e   p l e n u m   48.   T h i s   d e f l e c t o r   62  c o - o p e r a t e s   w i t h   t h e  

i m p e l l e r   44  to  d i r e c t   a i r   in  a  d i r e c t i o n   a b o v e   and  b e l o w  

t h e   d e f l e c t o r   62  to  i m p r o v e   t he   d i s t r i b u t i o n   c h a r a c t e r i s -  

t i c s   of   t he   p l e n u m ,   r e d u c e   t u r b u l e n c e ,   and   s u p p l y   a i r  

to  t h e   i n d i v i d u a l   i m p i n g e m e n t   d u c t s   36  t h r o u g h   o p e n i n g s  

5 8 .  

As  can  be  s e e n   in   F i g u r e   4,  t a p e r i n g   s h r o u d   4 2  

i s   p o s i t i o n e d   a t   t he   r e a r   of   i m p e l l e r   44 .   T h i s   t a p e r i n g  

s h r o u d   can  be  e i t h e r   f r u s t o ,   c o n i c a l   o r   p y r a m i d   s h a p e d  

to  g u i d e   the   r e t u r n   a i r   i n t o   t he   c o l l a r   46 .   In  a d d i t i o n ,  

b e c a u s e   the   r e t u r n   a i r   mus t   c h a n g e   d i r e c t i o n   as  i t  

e n t e r s   t h e   c o l l a r   46  and  i m p e l l e r   44 ,   t a p e r i n g   s h r o u d   4 2  

c o - o p e r a t e s   to  e l i m i n a t e   dead   s p a c e s   b e h i n d   t he   i m p e l l e r  

a n d  f o r m s   an  a n n u l a r   o p e n i n g   to  d i r e c t   t h e   gas   i n t o  

t h e   i m p e l l e r .  

I m p e l l e r   44  i s   shown  s u i t a b l y   c o n n e c t e d   and  d r i v e n  

by  m o t o r   64  t h r o u g h   an  e n d l e s s   b e l t   66 .   The  m o t o r   64  

of   c o u r s e   c o u l d   be  a x i a l   w i t h   t h e   s h a f t   of   i m p e l l e r   4 4 .  

The  s h a f t   of  i m p e l l e r   44  e x t e n d s   t h r o u g h   t h e   c e n t e r   o f  

t h e   t a p e r i n g   s h r o u d   4 2 .  

In  F i g u r e   4,  h e a t e r   a s s e m b l y   40  i s   shown  c o m m u n i -  

c a t i n g   w i t h   c h a m b e r   14.  As  i s   c o n v e n t i o n a l   in  o v e n s ,  

t h i s   h e a t e r   a s s e m b l y   40  i s   c o n t r o l l e d   by  a  t h e r m o s t a t  

and  c o n t r o l   c i r c u i t r y   n o t   shown  and  o p e r a t e s   as  r e q u i r e d  

to  add  h e a t   to  t he   r e t u r n   a i r   b e f o r e   i t   e n t e r s   t h e  

c o l l a r   i m p e l l e r   a r e a   of   t he   e n c l o s u r e   12.   Thus  t h e  



t e m p e r a t u r e   of   t h e   a i r   in  t he   p l e n u m   can  be  c o n t r o l l e d  

by  m i x i n g   r e t u r n   a i r   w i t h   h e a t e d   a i r   f rom  t h e   h e a t e r   4 0 .  

The  h e a t e r   a s s e m b l y   40  can  be  c o n v e n t i o n a l   gas   o r  

e l e c t r i c   t y p e .   I t   s h o u l d   be  u n d e r s t o o d   t h a t   f o r   p u r p o s e s  
of   d e s c r i p t i o n   t h e   i m p r o v e d   a i r   f l o w   m e c h a n i s m   o f   t h e  

p r e s e n t   i n v e n t i o n   i s   d i s c l o s e d   in  r e g a r d   to   o v e n .  

H o w e v e r ,   t h e   p r e s e n t   i n v e n t i o n   h a s   a p p l i c a t i o n   a n d  

u t i l i t y   in   d e v i c e s   w h i c h   a r e   u s e d   to  c o o l   f o o d   p r o d u c t s .  

In  s u c h   i n s t a n c e ,   t h e   h e a t e r   40  w o u l d   be  r e p l a c e d  w i t h  

a  s u i t a b l e   c o o l i n g   d e v i c e   s u c h   as  a  r e f r i g e r a t i o n   c o i l  

or   t he   l i k e   to   c o o l   t h e   a i r   as  i t   f l o w s   t h r o u g h   t h e  

s y s t e m .   Such   d e v i c e s   c o u l d   be  u t i l i z e d   in   f r e e z i n g  

or  c o o l i n g   f o o d   p r o d u c t s .   I t   s h o u l d   t h e r e f o r e   b e  

u n d e r s t o o d   t h a t   t he   i m p r o v e d   f l o w   m e c h a n i s m   of  t h e  

p r e s e n t   i n v e n t i o n   w o u l d   l i k e w i s e   h a v e   a p p l i c a t i o n   i n  

t h e   f r e e z i n g   or   c o o l i n g   of  f o o d s   in   an  a p p a r a t u s   o f  

t h i s   d e v i c e .  

A c c o r d i n g   to   a  p a r t i c u l a r   f e a t u r e   o f   t h e   p r e s e n t  

i n v e n t i o n   t h e   a i r   f l o w   of   t he   i m p i n g e m e n t   j e t s   a n d  

t h e   r e t u r n   a i r   i s   s u c h   t h a t   u n i f o r m   c o o k i n g   o c c u r s  

of   t he   p r o d u c t   24  w i t h o u t   r e g a r d   to  l o c a t i o n   a c r o s s   t h e  

w i d t h   of  t he   c o n v e y o r   18.  I t   i s   b e l i e v e d   t h a t   t h i s  

u n i f o r m   c o o k i n g   i s   a  r e s u l t   of  two  p r i m a r i l y   c o - o p e r a t i n g  

a s p e c t s   of   t h e   a p p a r a t u s   of  t he   p r e s e n t   i n v e n t i o n .  

The  f i r s t   a s p e c t   i s   a  c o - o p e r a t i o n   of  t h e   i m p e l l e r  

4 4 , t a p e r i n g   s h r o u d s   42,   c o l l a r   46,   d e f l e c t o r   62  a n d  

t a p e r e d   i m p i n g e m e n t   d u c t s .   T h e s e   e l e m e n t s   of   t h e   i n v e n -  

t i o n   c o - o p e r a t e   to   p r o v i d e   an  even   and  a d e q u a t e   d i s t r i b u -  

t i o n   of   f l o w   of   r e t u r n   g a s e s   i n t o   t he   p l e n u m   a s s e m b l y   4 8  

t h u s   i n s u r i n g   an  a d e q u a t e   s u p p l y   of  g a s e s   to   e a c h   o f  

the   i m p i n g e m e n t   d u c t s   36  c o m m u n i c a t i n g   w i t h   t h e   p l e n u m   4 8 .  

An  a d e q u a t e   and  u n i f o r m   d i s t r i b u t i o n   of   r e t u r n   a i r  

to  t he   v a r i o u s   i m p i n g e m e n t   d u c t s   36  i n s u r e s   a  u n i f o r m  

and  a d e q u a t e   s u p p l y   of   a i r   f o r   p r o p e r   c o o k i n g   t h r o u g h o u t  

the   c o o k i n g   a r e a   38.  The  a d e q u a t e   and  even   c o o k i n g  

by  the   i m p i n g e m e n t   j e t s   i s   f u r t h e r   e n h a n c e d   by  t h e   c o -  

o p e r a t i o n   of   t he   r e t u r n   p a t h   of  t he   d i s c h a r g e d   g a s .  

As  i s   i l l u s t r a t e d   in  F i g u r e s   4 - 5 ,   t he   f l o w   p a t h   o f  



t he   a i r   f r o m   t he   i m p i n g e m e n t   j e t s   i s   s c h e m a t i c a l l y  

shown  by  a r r o w s   52.   In  F i g u r e   4,  t he   i m p i n g e m e n t  

j e t s   a r e   shown  c o n t a c t i n g   t he   p r o d u c t   24  to  s w e e p  

away  t h e   b o u n d a r y   l a y e r   and  c a u s e   r a p i d   h e a t   t r a n s f e r  

b e t w e e n   a  p r o d u c t   24  and  the   a i r   of  the   i m p i n g e m e n t  

j e t .   A i r   f rom  t he   i m p i n g e m e n t   j e t   moves   in   a  r e v e r s e  

d i r e c t i o n   a f t e r   c o n t a c t i n g   p r o d u c t   24.  The  r e t u r n  

a i r   moves   up  b e t w e e n   the   i m p i n g e m e n t   d u c t s   36  as  s h o w n  

in  F i g u r e   3.  By  m o v i n g   t he   r e t u r n   a i r   in   a  d i r e c t i o n  

o p p o s i t e   to   t h e   v e c t o r   of   t h e   i m p i n g e m e n t   j e t ,   s i d e  

or  t r a n s v e r s e   d r a f t s   a r e   m i n i m i z e d   and  a  u n i f o r m   c o o k i n g  

o c c u r s   a c r o s s   t he   w i d t h   of  t he   c o n v e y o r   18  in   t h e  

c o o k i n g   a r e a   38.   I t   i s   b e l i e v e d   t h a t   t r a n s v e r s e   o r  

s i d e   d r a f t s   c a u s e   v a r i a t i o n s   in  c o o k i n g   r a t e s   w h i c h  

can   make  t h e   h e a t   t r a n s f e r   r a t e   of   t he   p a r t i c u l a r  

i m p i n g e m e n t   j e t s   v a r y   w i t h   p o s i t i o n   a c r o s s   t h e   w i d t h  

of   p r o d u c t   24  c r e a t i n g   u n d e s i r a b l e   v a r i a t i o n s   in   c o o k i n g .  

By  p r o v i d i n g   s u b j e c t   s p a c e   b e t w e e n   e a c h   of   t h e   i m p i n g e m e n t  

d u c t s   36,  t h e   r e t u r n   p a t h   52  of  the   d i s c h a r g e   a i r   c a n  

move  up  or  down,  r e s p e c t i v e l y  b e t w e e n   t he   i m p i n g e m e n t  

j e t s   and  ou t   of  t h e   c o o k i n g   a r e a .   The  r e t u r n   of   t h e s e  

g a s e s   in  t h i s   m a n n e r  m i n i m i z e s   t he   a f f e c t   on  t h e   u n i f o r m i t y  

of   c o o k i n g .  

R e t u r n   a i r   can   move  a b o v e   and  b e l o w   t h e   c o o k i n g  

a r e a ,   o v e r   t he   p l e n u m   a s s e m b l y   48,  p a s t   t h e   h e a t e r  

a s s e m b l y   40  and  i n t o   t h e   i m p e l l e r   44  of  t he   t a p e r e d  

s h r o u d   42.   D i v i d i n g   of  t he   r e t u r n   g a s e s   a b o v e   a n d  

b e l o w   t h e   p l e n u m   a s s e m b l y   48  m i n i m i z e s   u n d e s i r a b l e  

t r a n s v e r s e   d r a f t s   i n   t he   c o o k i n g   c h a m b e r .   T h i s   i m p r o v e -  
ment  is  s u r p r i s i n g  i n  t h a t   one  w o u l d   n o t   e x p e c t   t h a t   e v e n  

c o o k i n g   w o u l d   r e s u l t   f rom  the   m o v e m e n t   of  t h e   d i s c h a r g e d  

a i r   in   a  d i r e c t i o n   o p p o s i t e   to  t he   v e c t o r   of   i m p i n g e m e n t  

f l o w .   I t   w o u l d   h a v e   b e e n   a s s u m e d   t h a t   m o v i n g   t h e   d i s -  

c h a r g e   g a s e s   in  a  d i r e c t i o n   o p p o s i t e   to  t h e   d i r e c t i o n  

of  t he   i m p i n g e m e n t   f l o w   w o u l d   r e d u c e   e f f i c i e n c y   a n d  

i n t e r f e r e   w i t h   t h e   f l o w   of  the   i m p i n g e m e n t   j e t s .   I n  

a d d i t i o n ,   by  m o v i n g   the   a i r   o v e r   b o t h   t h e   t op   and   b o t t o m  

of  t he   p l e n u m   p r o v i d e s   a  more  even   d i s t r i b u t i o n   of   t h e  



a i r   t h r o u g h   the   i m p e l l e r   44.   T h i s   i n c r e a s e s   the   e f f i -  

c i e n c y   of  the   s y s t e m   by  p r o v i d i n g   s h o r t   l e n g t h   a i r  

r e t u r n   p a t h s   f rom  t he   p r o d u c t   to  t he   i m p e l l e r .   A l s o  

i f   t h e   c o n v e y o r   s u r f a c e   i s   b l o c k e d   s o l i d ,   as  when  c o v e r e d  

c o o k i n g   p a n s   a re   u s e d ,   or   when  a  s o l i d   c o n v e y o r   b e l t  

i s   u s e d ,   t he   a i r   f rom  the   top   and  the   b o t t o m   r e t u r n s  

d i r e c t l y   to  t he   i m p e l l e r   w i t h o u t   p a s s i n g   a r o u n d   t h e  

c l o s e d   c o n v e y o r   s u r f a c e   s y s t e m s   w h i c h   r e t u r n   the   g a s e s  

s o l e l y   to  e i t h e r   t he   top   or   t he   b o t t o m   of   t he   o v e n .  

I t   i s   to  be  u n d e r s t o o d ,   of   c o u r s e ,   t h a t   t he   i l l u s -  

t r a t i o n   of   the   i n v e n t i o n   in  F i g u r e s   1-5  i s   by  way  o f  

e x a m p l e   and  t h a t   o t h e r   c o n f i g u r a t i o n s   c o u l d   be  u t i l i z e d  

to  p r a c t i c e   the   p r e s e n t   i n v e n t i o n .   For   e x a m p l e ,   a l t e r n a t e  

e m b o d i m e n t s   of  the   p r e s e n t   i n v e n t i o n   a r e   shown  i n  

F i g u r e s   6 - 1 1 .  

In  F i g u r e   6  an  a l t e r n a t e   e m b o d i m e n t   of   an  i m p i n g e m e n t  

oven   110  i s   shown.   T h i s   e m b o d i m e n t   w o u l d   a l s o   h a v e  

t he   same  g e n e r a l   c o n f i g u r a t i o n   of   t he   oven   shown  i n  

F i g u r e s   1-5  and  the   d e t a i l s   of  c o n s t r u c t i o n   of  t h e  

i m p e l l e r   a s s e m b l y   144  and  p l e n u m   a s s e m b l y   148.  I n  

F i g u r e   6,  the   b a c k w a l l   154  of  t he   p l e n u m   148  i s   p r o v i d e d  

w i t h   an  i n t e r n a l l y   d i r e c t e d   f l a n g e   146  w h i c h   f o r m s   a  

c o l l a r   f o r   the   i m p e l l e r   144 .   T h i s   i n t e r n a l l y   t u r n e d  

f l a n g e   146  e x t e n d s   c o m p l e t e l y   a r o u n d   t h e   p e r i p h e r y  

of  t h e   r e a r   o p e n i n g   160  in   t he   p l e n u m   a s s e m b l y   1 4 8 .  

F l a n g e   146  can  be  i n t e g r a l l y   f o r m e d   w i t h   b a c k w a l l   1 5 4  

or  can   be  f o r m e d   by  a  s e p a r a t e   p i e c e   f i x e d   to  t h e  

b a c k w a l l   154  in  a  s u i t a b l e   m a n n e r .   F l a n g e   146  c o - o p e r a t e s  

w i t h   t h e   i m p e l l e r   144  and  t a p e r i n g   s h r o u d   142  to  i m p r o v e  

the   a i r   f l o w   and  d i s t r i b u t i o n   i n t o   t he   p l e n u m   1 4 8 .  

The  i m p e l l e r   a s s e m b l y   144  i s   shown  in  d e t a i l   i n  

p e r s p e c t i v e   v iew  in  F i g u r e   7.  The  t a p e r i n g   s h r o u d  

and  t h e   i m p e l l e r   44  h a s   a  c e n t r a l   dome  s h a p e d   p o r t i o n  

w i t h   i m p e l l e r   b l a d e s   145  on  the   p e r i p h e r y   t h e r e o f .  

I m p e l l e r   a s s e m b l y   144  i s   p o s i t i o n e d   w i t h   the   c o n c a v e  

s i d e   of   the   dome  s h a p e d   p o r t i o n   143  f a c i n g   t o w a r d   t h e  

p l e n u m   148.   The  dome  s h a p e d   p o r t i o n   c o - o p e r a t e s   w i t h  

and  f i t s   a r o u n d   t a p e r i n g   s h r o u d   42  to  a s s i s t   in  d i r e c t i n g  



t h e   f l o w   of  a i r   i n t o   t h e   p l e n u m   148.   The  c e n t r a l   d o m e  

s h a p e d   p o r t i o n   143  h a s   a  c y l i n d r i c a l   s k i r t   147  on  t h e  

p e r i p h e r y   t h e r e o f .   T h e  s k i r t   147  e x t e n d s   p a r a l l e l   t o  

t he   f l a n g e   146  to   d e f i n e   an  a n n u l a r   s p a c e   t h e r e b e t w e e n .  

T h i s   a n n u l a r   s p a c e   b e t w e e n   t he   s k i r t   147  and  f l a n g e   1 4 6  

i s   t he   a r e a   t h r o u g h   w h i c h   t h e   b l a d e s   145  r o t a t e   as  t h e y  

a r e   d r i v e n   ..  by  t h e   m o t o r   164 .   The  b l a d e s   145  a r e  

e a c h   s c o o p   s h a p e d   and  p r o v i d e   the   u n i q u e   a d v a n t a g e   o f  

c a u s i n g   f l o w   in  b o t h   t h e   a x i a l   and  r a d i a l   d i r e c t i o n  

as  shown  by  a r r o w s   149.   T h i s   a x i a l   and  r a d i a l   f l o w  

d i s t r i b u t e s   t h e   a i r   t h r o u g h o u t   t he   p l e n u m   and  c o - o p e r a t e s  

w i t h   t he   s h r o u d   142 ,   f l a n g e   146  and  a  d e f l e c t o r   1 6 2  

to  p r o v i d e   u n i f o r m   d i s t r i b u t i o n   of  t he   a i r   and  u n i f o r m  

h e a t   t r a n s f e r   r a t e s   t h r o u g h o u t   t he   i m p i n g e m e n t   d u c t s   1 3 6 .  

In  F i g u r e   8,  an  o v e n   210  i s   i l l u s t r a t e d   h a v i n g  

a  p l e n u m   a s s e m b l y   248  w i t h   a  t a p e r i n g   s h r o u d   142  a n d  

i m p e l l e r   a s s e m b l y   144  i d e n t i c a l   to  t he   c o n s t r u c t i o n  

i l l u s t r a t e d   in   F i g u r e   7.  In  t he   e m b o d i m e n t   o f   F i g u r e   8 ,  

t he   p l e n u m   148  h a s   a  b a c k w a l l   154  ( n o t   shown)   w i t h  

an  o p e n i n g   260  t h e r e i n .   F i x e d   a r o u n d   t he   p e r i p h e r y  

of   t he   c i r c u l a r   o p e n i n g   260  i s   a  l e n g t h   of   t u b i n g   2 6 1  

p o s i t i o n e d   as  shown  in   F i g u r e   8.  T h i s   t u b i n g   261  i s  

f i x e d   a r o u n d   t h e   edge   of   t he   o p e n i n g   260  by  w e l d i n g ,  

f a s t e n e r s , o r   t h e   l i k e   and  o p e r a t e s   to  fo rm  a  s m o o t h  

edge   a r o u n d   w h i c h   t h e   r e t u r n i n g   a i r   f l o w s .   T h i s   s m o o t h  

edge   a r o u n d   t h e   o p e n i n g   260  c o - o p e r a t e s   w i t h   t h e   f a n  

to  i m p r o v e   t h e   f l o w   of   a i r   i n t o   t h e   p l e n u m   a s s e m b l y   2 4 8 .  

In  F i g u r e s   9 - 1 1 ,   t h e   i n v e n t i o n   i s   shown  in   t h e  

e m b o d i m e n t   of   a  c o o l i n g   d e v i c e .   T h i s   c o o l i n g   d e v i c e  

i s   i d e n t i f i e d   g e n e r a l l y   by  r e f e r e n c e   310  and  c o m p r i s e s  

a  s e a l e d   i n s u l a t e d   e n c l o s u r e   312  f o r m i n g   a  c h a m b e r   3 1 4  

t h e r e i n .   O p e n i n g s   316  p r o v i d e   c l e a r a n c e   f o r   an  e n d l e s s  

c o n v e y o r   318  to  e x t e n d   t h r o u g h   the   c h a m b e r   3 1 4 .   T h e  

c o n v e y o r   318  i s   s u i t a b l y   d r i v e n   and  c o n t r o l l e d   a s  

e x p l a i n e d   in   r e g a r d   to  t he   e m b o d i m e n t   of  F i g u r e s   1 - 5  

and  i s   u s e d   to  move  f o o d   p r o d u c t   t h r o u g h   t he   c h a m b e r   3 1 4 .  



A  s i n g l e   i m p i n g e m e n t   a s s e m b l y   328  i s   m o u n t e d   w i t h i n  

c h a m b e r   314 .   I m p i n g e m e n t   a s s e m b l y   328  h a s   a  p l u r a l i t y  

of   i m p i n g e m e n t   d u c t s   336 .   I m p i n g e m e n t   a s s e m b l y   328  a n d  

d u c t s   336  a r e   s i m i l a r   in   c o n s t r u c t i o n   to   t h o s e   s h o w n  

in  F i g u r e s   1 - 5 .   A  p l u r a l i t y   of  r e f r i g e r a t i o n   c o i l s   3 4 0  

a r e   p r o v i d e d   w i t h i n   t he   c h a m b e r   314  in   t h e   f l o w   p a t h  

of   t he   r e t u r n   to   t h e   p l e n u m   a s s e m b l y   3 4 8 .   A  c o n v e n t i o n a l  

r e f r i g e r a t i o n   a s s e m b l y   341  i s   c o n n e c t e d   to  t he   c o o l i n g  

c o i l s   340  and  i s   p r o v i d e d   w i t h   s u i t a b l e   c o m p r e s s o r s ,  

e v a p o r a t o r s   and  t h e   l i k e   to  p r o v i d e   c o o l i n g   f o r   t h e  

r e t u r n   a i r   p a s s i n g   a c r o s s   t he   c o i l s   340 .   In  t h i s  

m a n n e r   d e v i c e   310  can   be  u t i l i z e d   to  c o o l   f o o d   p r o d u c t s  

324  c a r r i e d   by  c o n v e y o r   318  as  i t   moves   t h r o u g h   c o o k i n g  

a r e a   338 .   I t   i s   a l s o   e n v i s i o n e d  t h a t   a d d i t i o n a l   c o o l i n g  

c o u l d   be  p r o v i d e d   by  a p p a r a t u s   n o t   shown  to  d i r e c t l y  

i n j e c t   c o o l i n g   g a s e s   s u c h   as  n i t r o g e n   to  t he   r e a r   o f  

the   p l e n u m   348 .   Thus   t h e   i m p r o v e d   f l o w   c h a r a c t e r i s t i c s  

of  t he   oven   of   F i g u r e s   1-5   can   be  a p p l i e d   to   a  f o o d  

c o o l i n g   d e v i c e   s u c h   as  shown  i n  F i g u r e s  9 - 1 1 .   In  t h e  

c o o l i n g   d e v i c e   of   F i g u r e s   9 -11   t h e   r e t u r n   a i r   f l o w  

p a t h   can  be  i d e n t i c a l   to   t h a t   shown  and  d e s c r i b e d  

in  r e g a r d   to   F i g u r e s   1-5  e v e n   t h o u g h   t h e   a i r   i s   u t i l i z e d  

f o r   c o o l i n g   r a t h e r   t h a n   c o o k i n g .  

The  v a r i o u s   a s p e c t s   of  t he   p r e s e n t   i n v e n t i o n  

have   b e e n   d e s c r i b e d   in  r e g a r d   to  e x a m p l a r y   e m b o d i m e n t s  

i n c o r p o r a t i n g   t h e   p r e s e n t   i n v e n t i o n .   In  a d d i t i o n ,  

the   i n v e n t i o n   c a n ,   f o r   e x a m p l e ,   be  a p p l i e d   to  c o o k i n g  

or   c o o l i n g   a p p a r a t u s   w i t h o u t   t he   p r e s e n c e   of   an  e n d l e s s  

c o n v e y o r   e x t e n d i n g   t h r o u g h   a  c h a m b e r .   The  i m p r o v e d  

f l o w   c h a r a c t e r i s t i c s   d i s c l o s e d   in  t h e   p r e s e n t   i n v e n t i o n  

c o u l d   have   u t i l i t y   and  a d v a n t a g e   in  d e v i c e s   h a v i n g   a  

s e a l e d   e n c l o s u r e   w h e r e i n   t he   f o o d   p r o d u c t   c o u l d   b e  

moved  w i t h i n   t he   c a r r o u s e l   or  o s c i l l a t i n g   s u p p o r t .  

I t   i s   a l s o   e n v i s i o n e d   t h a t   t he   f o o d   p r o d u c t   c o u l d   b e  

f i x e d   and  t he   i m p i n g e m e n t   a p p a r a t u s   moved  to  c a u s e   a  

sweep  o v e r   t he   s u r f a c e   of   t he   p r o d u c t .   In  a d d i t i o n ,  

a  c l o s e d   s y s t e m   w h i c h   c o m b i n e s   m i c r o w a v e   or   o t h e r   t y p e  

of  f o o d   c o o k i n g   or   p r o c e s s i n g   w i t h   t he   a p p a r a t u s   o f  



t h e   p r e s e n t   i n v e n t i o n   c o u l d   be  u s e d .  

T h u s ,   h a v i n g   d e s c r i b e d   t h e   p r e s e n t   i n v e n t i o n   i t  

i s   to  be  u n d e r s t o o d ,   of   c o u r s e ,   t h a t   n u m e r o u s   m o d i f i c a -  

t i o n s ,   a l t e r a t i o n s   and  c h a n g e s   can   be  made  in  t h e   d e v i c e  

by  one  of   o r d i n a r y   s k i l l   in  t he   a r t   w i t h o u t   d e p a r t i n g  

f r o m   t h e   s p i r i t   and  s c o p e   of   t he   i n v e n t i o n   as  c l a i m e d  

h e r e i n .  



1.  An  i m p i n g e m e n t   d e v i c e   f o r   p r o c e s s i n g   f o o d   p r o d u c t s  

c o m p r i s i n g :  

an  e n c l o s u r e   d e f i n i n g   a  chamber  for   r e c e i v i n g   a  food  p r o d u c t  

t h e r e i n ,  

means  for   s u p p o r t i n g   a  food  p roduc t   w i t h i n   the  chamber ,  

a  p l u r a l i t y   of  duct  means  mounted  in  sa id   chamber,  n o z z l e s  

in  each  of  sa id   duct  means  shaped  and  spaced  to  form  a  p l u r a l i t y  

of  d i s c r e t e   s t reams  of  gas  each  s tream  impinging  upon  a  d i s c r e t e  

area   of  sa id   food  p roduc t   and  d i f f u s i n g   upon  c o n t a c t   with  s a i d  

food  p roduc t ,   at  l e a s t   one  duct  means  p o s i t i o n e d   above  and  one  

duct  means  p o s i t i o n e d   below  sa id   food  p roduc t   s u p p o r t i n g   means  f o r  

d i r e c t i n g   a  gas  through  sa id   nozz l e s   in  sa id   duct  means  t o  

impinge  upon  the  food  p roduc t   on  sa id   s u p p o r t i n g   means ,  

a  plenum  in  said  chamber  for   e n c l o s i n g   a  r e s e r v o i r   of  g a s ,  
said  plenum  being  p o s i t i o n e d   a d j a c e n t   an  edge  of  sa id   s u p p o r t  

means  and  having  sa id   duct  means  connected   t h e r e t o ,   sa id   p lenum 

having  one  s ide   with  an  o u t l e t   openings  in  communication  with  s a i d  

duct  means  and  having  ano the r   s ide  with  an  i n l e t   opening  t h e r e i n ,  

said  plenum  being  of  a  s ize   and  shape  to  extend  above  and  b e l o w  

said   suppor t   means  and  being  spaced  inwardly   from  sa id   e n c l o s u r e  

whereby  a  flow  path  for   gas  in  sa id   chamber  is  formed  both  above  

and  below  sa id   plenum  to  a l low  gas  to  r e t u r n   to  sa id   i n l e t   o p e n i n g ,  

i m p e l l e r   means  p o s i t i o n e d   in  sa id   chamber  at  said  i n l e t  

opening  for   p r o v i d i n g   a  supply  of  p r e s s u r i z e d   gas  to  sa id   p lenum 

means  from  sa id   chamber  whereby  gas  is  caused  to  flow  through  s a i d  

nozz l e s   in  sa id   ducts   to  impinge  upon  sa id   food  p roduc t   a n d  

once  c o n t a c t i n g   said  food  p roduc t   to  r e t u r n   around  sa id   plenum  a n d  

to  sa id   i m p e l l e r   means  by  pa ths   which  extend  above  and  be low 

said   plenum  means,  and  means  for   moving  sa id   food  p roduc t   w i t h i n  

said  chamber  r e l a t i v e   to  sa id   duct  means  whereby  the  i m p i n g e -  

ment  j e t s   f o r m e d  b y  



t h e   n o z z l e s   of   s a i d   d u c t   means   a re   moved  a c r o s s   t h e  

s u r f a c e   of  s a i d   f o o d   p r o d u c t .  

2.  The  f o o d   p r o c e s s i n g   d e v i c e   of  c l a i m   1  w h e r e i n  

s a i d   s u p p o r t   means   c o m p r i s e s   a  c o n v e y o r   m e a n s   m o u n t e d  

w i t h i n   s a i d   e n c l o s u r e   f o r   mov ing   f o o d   p r o d u c t   w i t h i n  

s a i d   e n c l o s u r e   w h e r e b y   t h e   i m p i n g e m e n t   j e t s   f o r m e d  

by  s a i d   d u c t s   move  a c r o s s   t he   s u r f a c e   of   s a i d   f o o d  

p r o d u c t .  

3.  The  f o o d   p r o c e s s i n g   d e v i c e   of  c l a i m   1,  w h e r e i n  

s a i d   e n c l o s u r e   h a s   f r o n t   and  r e a r   o p e n i n g s   t h e r e i n  

and  a  g e n e r a l l y   h o r i z o n t a l l y   d i s p o s e d   p a s s a g e w a y   t h e r e -  

t h r o u g h   in  a l i g n m e n t   w i t h   s a i d   o p e n i n g s ,   and  a d d i t i o n a l l y  

c o m p r i s i n g   a  c o n v e y o r   m e a n s   r e c e i v a b l e   t h r o u g h   s a i d  

p a s s a g e w a y   f o r   c o n v e y i n g   f o o d   p r o d u c t s   to   be  p r o c e s s e d  

t h r o u g h   s a i d   e n c l o s u r e .  

4.  The  f o o d   p r o c e s s i n g   d e v i c e   of  c l a i m   1,  a d d i t i o n a l l y  

c o m p r i s i n g   a  g e n e r a l l y   a n n u l a r   c o l l a r   on  t h e   p l e n u m  

d i s p o s e d   a r o u n d   t h e   i n l e t   o p e n i n g ,   a n d  

a  s h r o u d   h a v i n g   a  s u r f a c e   in  c l o s e   p r o x i m i t y   t o  

s a i d   c o l l a r   f o r   d i r e c t i n g   r e t u r n   g a s e s   i n t o   s a i d   c o l l a r .  

5.  The  d e v i c e   of  c l a i m   4 , ,  w h e r e i n   s a i d   c o l l a r   h a s  

c y l i n d r i c a l   p o r t i o n   w h i c h   e x t e n d s   a x i a l l y   r e l a t i v e  

to  t h e   a x i s   of  r o t a t i o n   of   s a i d   i m p e l l e r   m e a n s .  

6.  The  f o o d   p r o c e s s i n g   d e v i c e   of  c l a i m   5,  w h e r e i n  

s a i d   i m p e l l e r   m e a n s   c o m p r i s e s   a  g e n e r a l l y   c i r c u l a r  

p l a t e   member ,   s a i d   p l a t e   member   h a v i n g   a  d i a m e t e r   l e s s  

t h a n   t he   d i a m e t e r   of   t h e   i n l e t   o p e n i n g   of   t h e   p l e n u m ,  

a  p l u r a l i t y   of  b l a d e s   a n n u l a r l y   d i s p o s e d   on  s a i d  

p l a t e   m e m b e r , a n d   m e a n s   f o r   r o t a t i n g   s a i d   p l a t e   m e m b e r .  

7.  The  d e v i c e   of  c l a i m   6  a d d i t i o n a l l y   c o m p r i s i n g  

an  a x i a l l y   e x t e n d i n g   s u r f a c e   on  s a i d   p l a t e   m e m b e r .  

8.  The  d e v i c e   of  c l a i m   7,  w h e r e i n   s a i d   d u c t s   t a p e r   i n  

c r o s s   s e c t i o n   in   a  d i r e c t i o n   away  f rom  s a i d   p l e n u m .  

9.  The  d e v i c e   of  c l a i m   1  a d d i t i o n a l l y   c o m p r i s i n g  

a  h e a t i n g   means   f o r   h e a t i n g   the  g a s e s   w i t h i n   s a i d  

e n c l o s u r e .  



10.  The  d e v i c e   of   c l a i m   1,  a d d i t i o n a l l y   c o m p r i s i n g  

a  c o o l i n g   means   f o r   c o o l i n g   the   g a s e s   w i t h i n   s a i d  

c h a m b e r .  

11.  An  i m p i n g e m e n t   d e v i c e   f o r   p r o c e s s i n g   f o o d   p r o d u c t s  

c o m p r i s i n g :  

an  e n c l o s u r e ,  

d u c t   means   m o u n t e d   w i t h i n   s a i d   e n c l o s u r e   and  b e i n g  

g e n e r a l l y   v e r t i c a l l y   a l i g n e d   w i t h   and  s p a c e d   a p a r t  

f rom  s a i d   s u p p o r t   m e a n s   f o r   d i r e c t i n g   t h e r e t h r o u g h  

h e a t e d   a i r   f o r   s u b s e q u e n t   e x i t i n g   t h r o u g h   a  p l u r a l i t y  

of  j e t s   in   s a i d   d u c t   m e a n s   and  i m p i n g e m e n t   on  t h e  

f o o d   p r o d u c t   to  be  c o o k e d   s u p p o r t e d   on  s a i d  s u p p o r t  

c o n v e y o r   m e a n s ,  

a  p l e n u m   d i s p o s e d   w i t h i n   s a i d   e n c l o s u r e   and  c o n n e c t e d  

to  s a i d   d u c t   means   to  p r o v i d e   h e a t e d   a i r   to   s a i d   d u c t  

m e a n s ,   s a i d   p l e n u m   h a v i n g   a  f r o n t   p o r t i o n   w i t h   a  p l u r a l i t y  

of  o p e n i n g s   t h e r e i n   in   f l u i d   c o m m u n i c a t i o n   w i t h   s a i d  

d u c t   m e a n s   and  h a v i n g   a  r e a r   p o r t i o n   w i t h   a  r e a r   o p e n i n g  

t h e r e i n ,  

a  g e n e r a l l y   a n n u l a r   c o l l a r   on  s a i d   r e a r   p o r t i o n  

of  s a i d   p l e n u m   d i s p o s e d   a r o u n d   s a i d   r e a r   o p e n i n g ,  

i m p e l l e r   means   p o s i t i o n e d   w i t h i n   s a i d   c o l l a r  

f o r   d r a w i n g   h e a t e d   a i r   i n t o   s a i d   p l e n u m   t h r o u g h   s a i d  

r e a r   o p e n i n g ,   s a i d   c o l l a r   h a v i n g   an  a n n u l a r   s u r f a c e  

w h i c h   e x t e n d s   a x i a l l y   r e l a t i v e   to  s a i d   i m p e l l e r   m e a n s ,  

s a i d   p l e n u m   b e i n g   s p a c e d   i n w a r d l y   f rom  s a i d   e n c l o s u r e  

so  as  to  p e r m i t   t he   a i r   w h i c h   has   f l o w e d   o u t   of   s a i d  

j e t s   to  f l o w   a r o u n d   s a i d   p l e n u m   and  t h e n   t h r o u g h   s a i d  

c o l l a r   and  i n t o   s a i d   p l e n u m ,  

a  s h r o u d   h a v i n g   a  s u r f a c e   w h i c h   i s   in   c l o s e   p r o x i m i t y  

to  and  a t   l e a s t   p a r t i a l l y   r e a r w a r d l y   of   s a i d   c o l l a r  

f o r   d i r e c t i n g   t he   a i r   i n t o   s a i d   c o l l a r ,   a n d  

means   f o r   h e a t i n g   t he   a i r   in  s a i d   e n c l o s u r e .  

12.  An  i m p i n g e m e n t   d e v i c e   f o r   p r o c e s s i n g   f o o d   p r o d u c t s  

c o m p r i s i n g :  

an  e n c l o s u r e   h a v i n g   an  a c c e s s i b l e   i n t e r i o r   a n d  

a  g e n e r a l l y   h o r i z o n t a l l y   d i s p o s e d   p a s s a g e w a y   t h e r e t h r o u g h ,  



c o n v e y o r   means   r e c e i v a b l e   t h r o u g h   s a i d   p a s s a g e w a y ,  

d u c t   m e a n s   m o u n t e d   w i t h i n   s a i d   e n c l o s u r e   and   b e i n g  

g e n e r a l l y   v e r t i c a l l y   a l i g n e d   w i t h   and  s p a c e d   a p a r t  

f rom  s a i d   c o n v e y o r   m e a n s ,   s a i d   d u c t   means   and  s a i d  

c o n v e y o r   m e a n s   d e f i n i n g   t h e r e b e t w e e n   a  c o o k i n g   c h a m b e r  

f o r   r e c e i v i n g   f rom  a  p l u r a l i t y   of   j e t s   in   s a i d   d u c t  

m e a n s   h e a t e d   a i r   i m p i n g i n g   on  the   f o o d   c o n v e y e d   b y  

s a i d   c o n v e y o r   m e a n s ,  

s a i d   d u c t   means   and  a  f r o n t   p o r t i o n   o f   s a i d   e n c l o s u r e  

d e f i n i n g   t h e r e b e t w e e n   a  r e t u r n   c h a m b e r   in   c o m m u n i c a t i o n  

w i t h   s a i d   c o o k i n g   c h a m b e r   f o r   r e c e i v i n g   r e t u r n ,  a i r  

t h e r e f r o m ,  

a  p l e n u m   a t t a c h e d   to   and  in   c o m m u n i c a t i o n  w i t h  

s a i d   d u c t   m e a n s   f o r   p r o v i d i n g   h e a t e d   a i r   t o   s a i d   d u c t  

m e a n s ,   s a i d   p l e n u m   h a v i n g   a  f r o n t   p o r t i o n   w i t h  a   p l u r a l i t y  

of   o p e n i n g s   t h e r e i n   in   f l u i d   c o m m u n i c a t i o n   w i t h   s a i d  

d u c t   m e a n s ,   s a i d   p l e n u m   h a v i n g   a  r e a r   p o r t i o n   w i t h   a  

r e a r   o p e n i n g   t h e r e i n ,  

s a i d   p l e n u m   and  a  b a c k   p o r t i o n   of   s a i d   e n c l o s u r e  

d e f i n i n g   t h e r e b e t w e e n   a  h e a t i n g   c h a m b e r   in   c o m m u n i c a t i o n  

w i t h   s a i d   p l e n u m   t h r o u g h   s a i d   c o l l a r ,  

m e a n s   f o r   h e a t i n g   a i r   in  s a i d   c h a m b e r ,  

a  g e n e r a l l y   c y l i n d r i c a l   c o l l a r   d i s p o s e d   a b o u t  

s a i d   p l e n u m   r e a r   o p e n i n g ,  

i m p e l l e r   means   b e i n g   p o s i t i o n e d   b e t w e e n   s a i d   h e a t i n g  

c h a m b e r   and  s a i d   p l e n u m   and  w i t h i n   s a i d   c o l l a r   f o r  

r a p i d l y   d r a w i n g   h e a t e d   a i r   f r om  s a i d   h e a t i n g   c h a m b e r  

to  s a i d   p l e n u m ,   s a i d   c o l l a r   h a v i n g   an  a n n u l a r   s u r f a c e  

e x t e n d i n g   a x i a l l y   r e l a t i v e   to   s a i d   i m p e l l e r   m e a n s ,  

a  s h r o u d   h a v i n g   a  s u r f a c e   in   c l o s e   p r o x i m i t y   t o  

and  a t   l e a s t   p a r t i a l l y   r e a r w a r d   of  s a i d   c o l l a r   f o r  

d i r e c t i n g   t h e   a i r   i n t o   s a i d   c o l l a r ,   a n d  

c o n t r o l   means   f o r   r e g u l a t i n g   the   t e m p e r a t u r e   o f  

s a i d   h e a t i n g   m e a n s ,   w h e r e b y   h e a t e d   a i r   i s   f o r c e d   t h r o u g h  

s a i d   j e t s   i n t o   s a i d   c o o k i n g   c h a m b e r   f o r   i n p i n g e m e n t  

on  t he   f o o d   c o n v e y e d   by  s a i d   c o n v e y o r   m e a n s ,   t h e   a i r  

t h e n   b e i n g   d rawn  t h r o u g h   s a i d   r e t u r n   c h a m b e r   to   s a i d  

h e a t i n g   c h a m b e r ,   and  t h e n   d r awn   by  s a i d   i m p e l l e r   m e a n s  



t h r o u g h   s a i d   c o l l a r   and  s a i d   p l e n u m   i n t o   s a i d   d u c t   m e a n s .  

13.  An  i m p i n g e m e n t   d e v i c e   f o r   p r o c e s s i n g   food   p r o d u c t s  

c o m p r i s i n g :  

an  e n c l o s u r e   d e f i n i n g   a  c h a m b e r   f o r   r e c e i v i n g   a  

f o o d   p r o d u c t   t h e r e i n ,  

m e a n s   f o r   s u p p o r t i n g   a  f o o d   p r o d u c t   w i t h i n   t h e  

c h a m b e r ,  

a  p l u r a l i t y   of   d u c t   m e a n s   m o u n t e d   in   s a i d   c h a m b e r ,  

n o z z l e s   in  e a c h   of   s a i d   d u c t   means   to  f o r m   d i s c r e t e  

s t r e a m s   of  gas  w h i c h   w i l l   n o t   be  d i f f u s e d   p r i o r   t o  

i m p i n g e m e n t   a g a i n s t   t h e   s u r f a c e   of   t he   f o o d   p r o d u c t ,  

a t   l e a s t   one  d u c t   m e a n s   p o s i t i o n e d   a d j a c e n t   o p p o s i t e  

s i d e s   o f   s a i d   f o o d   p r o d u c t   s u p p o r t i n g   m e a n s   f o r   d i r e c t i n g  

g a s   t h r o u g h   s a i d   n o z z l e s   in  s a i d   d u c t   m e a n s   to  i m p i n g s  

u p o n   o p p o s i t e   s i d e s   of   a  f o o d   p r o d u c t   on  s a i d   s u p p o r t i n g  

m e a n s ,  

m e a n s   to  move  s a i d   s u p p o r t   means   r e l a t i v e   to  s a i d  

n o z z l e s   to  move  a  f o o d   p r o d u c t   r e l a t i v e   to   t he   d i s c r e t e  

s t r e a m s   to  move  p o i n t s   upon   w h i c h   t he   s t r e a m s   i m p i n g e  

r e l a t i v e   to  the   s t r e a m s ,  

a  p l e n u m   in  s a i d   c h a m b e r   f o r   e n c l o s i n g   a  r e s e r v o i r  

of   g a s ,   s a i d   p l e n u m   b e i n g   p o i s t i o n e d   a d j a c e n t   an  e d g e  

of   s a i d   s u p p o r t   means   and  h a v i n g   s a i d   d u c t   means   c o n n e c t e d  

t h e r e t o ,   s a i d   p l e n u m   h a v i n g   one  s i d e   a d j a c e n t   t he   f o o d  

s u p p o r t i n g   means   w i t h   o p e n i n g s   t h e r e i n   in   c o m m u n i c a t i o n  

w i t h   s a i d   d u c t   means   and  h a v i n g   a n o t h e r   s i d e   w i t h   a n  

i n l e t   o p e n i n g   t h e r e i n ,   s a i d   p l e n u m   b e i n g   s p a c e d   i n w a r d l y  

f r o m   s a i d   e n c l o s u r e   w h e r e b y   a  f l o w   p a t h   f o r   d i f f u s e d  

g a s   in   s a i d   c h a m b e r   i s   f o r m e d   a r o u n d   two  s i d e s   of   s a i d  

p l e n u m   to  a l l o w   gas   to  r e t u r n   to  s a i d   i n l e t   o p e n i n g ,   a n d  

i m p e l l e r   means   p o s i t i o n e d   in  s a i d   c h a m b e r   a t   s a i d  

i n l e t   o p e n i n g   f o r   p r o v i d i n g   a  s u p p l y   o f   p r e s s u r i z e d  

g a s   to   s a i d   p l e n u m   means   f rom  s a i d   c h a m b e r   w h e r e b y  

g a s   i s   c a u s e d   to  f l o w   t h r o u g h   s a i d   n o z z l e s   in  s a i d  

d u c t s   to   i m p i n g e   upon   s a i d   f o o d   p r o d u c t   and  once   c o n t a c -  

t i n g   s a i d   food   p r o d u c t   to  d i f f u s e   and  r e t u r n   a r o u n d  

s a i d   p l e n u m   and  to  s a i d   i m p e l l e r   means   by  p a t h s   w h i c h  

e x t e n d   a r o u n d   o p p o s i t e   s i d e s   of  s a i d   p l e n u m   m e a n s .  



14.  The  i m p i n g e m e n t   d u c t   of   c l a i m   13  a d d i t i o n a l l y  

c o m p r i s i n g   a  c h a m b e r   h a v i n g   an  i n l e t   p a s s a g e   a t   one  e n d  

and  a  d e l i v e r y   p a s s a g e   a t   the   o p p o s i t e   e n d ;   s a i d   m e a n s  
to  move  t h e   s u p p o r t   means   i n c l u d i n g   a  c o n v e y o r   to  m o v e  

a  f o o d   p r o d u c t   t h r o u g h   t h e   i n l e t   p a s s a g e ,   t h r o u g h   t h e  

c h a m b e r   b e t w e e n   t h e   d u c t   m e a n s ,   and  t h r o u g h   t h e   d e l i v e r y  

p a s s a g e .  

15.   The  i m p i n g e m e n t   d u c t   of  c l a i m   14  w h e r e i n   s a i d  

i m p e l l e r   m e a n s   c o m p r i s e s   a  f an   to  d i r e c t   gas   in   a  

g e n e r a l l y   a x i a l   d i r e c t i o n   and  w i t h   t h e   a d d i t i o n   o f  

m e a n s   in   s a i d   p l e n u m   to  s p l i t   a  s t r e a m   of   g a s   d e l i v e r e d  

by  s a i d   f a n   to  d i r e c t   f l o w   to  e a c h   of   s a i d   d u c t s .  

16.   The  i m p i n g e m e n t   d e v i c e   of  c l a i m   15,  w h e r e i n   s a i d  

d u c t   m e a n s   c o m p r i s i n g   a  p l u r a l i t y   of  d u c t s   on  e a c h  

s i d e   of   s a i d   f o o d   p r o d u c t   s u p p o r t   m e a n s .  

17.   The  f o o d   p r o c e s s i n g   d e v i c e   of  c l a i m   13  w i t h   t h e  

a d d i t i o n   o f   a  d e f l e c t o r   i n  s a i d   p l . enum,   s a i d   d e f l e c t o r  

b e i n g   s h a p e d   and  p o s i t i o n e d   r e l a t i v e   to   s a i d  i m p e l l e r  

to   d i r e c t   gas   to  s a i d   d u c t   m e a n s .  
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